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THE TERMINOLOGY AND OCCURRENCE OF CERTAIN STRUCTURES OF
DIGENETIC TREMATODES, WITH SPECIAL REFERENCE
TO THE HEMIUROIDEA
HAROLD W. MANTER
Department qf Zoology, University qf Nebraska) Lincoln, Nebraska
Some of the following terms given to structures and organs of digenetic trematodes
have been in more or less general use for many years. Others have been preferred by some
authors and not by others. A few are new terms proposed for new or misinterpreted struc-
turt's. The definitions are proposed to promote more uniformity and understanding in the
use of these terms. In a few cases, the different terms which have been applied to the same
organ are equally appropriate and the choice between them is a matter of personal opinion.
Thus, complete agreement is hardly possible.
Body size: Body dimensions of trematodes include length and greatest width, which is
usually at or near acetabular level. Most Digenea are more or less muscular, and body
contraction may change the body proportions considerably. The method of killing should
be noted with all descriptions. Body length of the "tailed" hemiurids should not include
the ecsoma, which mayor may not be drawn into the body.
Forebody: Distance between anterior end of body to the anterior edge of the aceta-
bulum.
Hindbody: Distance between posterior edge of acetabulum and posterior end of
body.
However, in the case of strigeids having the body more or less divided into a flattened
anterior and a more cylindrical posterior portion, the terms forebody and hindbody refer to
these two body regions, disregarding the acetabulum. This double use of terms is undesira-
ble but not as confusing as it might seem. It now seems unavoidable.
Cuticular plication,: Sharp-edged, circular or transverse folds of the cuticula of some
hemiurids. The free, sharp edges are directed posteriorly. These plications are distinct
from ringing due to bending or contraction of the body.
Body spines: The presence or absence of body spines is sometimes an important family
character, notably in separating the Lepocreadiidae from the Opecoe1idae. Unfortunately,
these spines are sometimes lost in macerated specimens, and erroneously assumed to be
lacking. The solution to this problem is not to ignore body spines in taxonomy but to
ascertain the true condition. Careful examination of the body surface may reveal traces or
*Studies from the Department of Zoology and Physiology, University of Nebraska, No. 382.
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scars of spines especially near the anterior end of the body.
lost or become very thin, a suspicion of former spines
characters agree with those of genera known to be spined,
fresher material.
If the cuticula has been mostly
may be justified if the generic
but a final decision may require
Oral spines such as found in some Acanthocolpidae and some Cryptogonimidae may
also be lost, or partly lost. Their number is sometimes rather constant in a species. Cons-
tancy in this character, as in a number of others, varies with the genus, in a few cases with
the host, and probably sometimes with the intensity of infection. ';\Tolfgang (1955) found
great variation in the morphology, including oral spines, of Stephanostomum baccatum (Nicoll,
1907), but it occurred in specimens founj in an intense infection of 400 specimens. Some of
these variations were clearly abnormal and should be disregarded for taxonomic purposes.
(1 have collected 26 different species of Stephanostomum and never found more than a few
specimens in a host.)
Sucker ratio: The transverse diameter of the oral sucker taken as 1, compared with the
transverse diameter of the acetabulum. The ratio has sometimes been expressed as 2:3 or
3 : 4, etc., but more direct comparisons are possible if the diameter of the acetabulum is
simply divided by the diameter of the oral sucker. Thus, a 2: 3 ratio is 1 : 1.5; a 3: 2 ratio
is 1 : 0.66. If sucker lengths are used instead of widths, the fact should be stated. Needless
to say, the decimal point should be carefully placed. One publication describes a sucker
ratio as 1 : 0.19 to 0.8 (correctly) and then as 1 : 8 and as 1 : 19!
Obviously, size ranges of the two suckers do not furnish accurate sucker ratios because
they do not indicate which oral sucker and acetabulum were together.
Digestive s.ystem: caecum (or cecum), plural caeca (or ceca), never "caecae": the intesti-
nal branches resulting from the forking of the oesophagus (or esophagus).
Precaecal sacs: A term prol)osed for the swollen sac-like structure often found between
the oesophagus and each caecum. It is lined with microvilli and is conspicuous in some
families such as the Hemiuridae. It has been termed a "stomach" or "crop."
Reproductive J.Ystem-Female.
Seminal receptacle: A sac-like organ connected to the oviduct or ootype for storage of
sperm cells.
Uterine seminal receptacle: A region of the uterus near the oviduct wherc sperm cells
accumulate. Usually present jf a seminal receptacle is lacking.
Ovum and Egg: The ovum (plural: ova) is the egg cell. Unfortunately, the term has
been widely used to refer to eggs of helminths. The eggs laid by trematodes always include
more than the ovum: e. g. at least yolk cells and one or more egg membranes or shells, often
a partially or well-developed embryo.
The measurement of eggs of trematodes is important in identification of species.
Although considerable variation may normally occur, especially in species with thin egg
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shells, egg size is rather fixed and limited in many species. The value of egg measurements
depends on the use of similar methods of measurement. Abnormal eggs should be disregard-
ed. Young eggs near the ovary may vary more than mature ones. I now measure only
mature, normal eggs which are clearly lying in a level plane. l\1easurements taken of
living (unpreserved) eggs will be slightly larger than those taken of preserved eggs.
Reproductive system-1Wale.
External seminal vesicle: That part of the seminal vesicle outside the cirrus sac; that
part inside the cirrus sac is the internal seminal vesicle.
Prostatic vesicle: A swelling following the seminal vesicle and lined with thin-walled
vesicular cells without nuclei. The prostatic vesicle may be within or without the cirrus sac.
Hermaphorditic sac: A membrane or wall, usually muscular, surrounding separated
portions of the metraterm and male tube (cirrus or ejaculatory duct) which unite within
the sac to form a genital sinus or hermaphroditic duct, as in the Haploporidae.
Sinus sac: A membrane, or wall, usually muscular, surrounding a common duct formed
by the union of male and female tubes, as in the Hemiuridae. Some authors term this sac
a hermaphroditic sac and use the same term for the sac surrounding the separate male and
female ducts of the Haploporidae. Assuming that the hermaphroditic duct may be considered
a tubular genital sinus, the term "sinus sac" has the advantage of distinguishing between
the conditions found in the hemiurids and the hermaphorditic sac of haploporids; and it is
a shorter term. Either term is adequate and authors will probably not agree on a choice.
In a few hemiurids, the sinus sac consists of longitudinal strands rather than of a
complete wall. If these strands do not meet posteriorly, the condition, actually an incom-
plete sac, may be termed an "open sinus sac" (the "open type" of l\1anter and Pritchard,
1960, p. 89). Sterrhurus musculus Looss, 1907, type species of the genus, appears to have this
type of sinus sac as do the genera Plerurus Looss, 1907 and Synaptobothrium von Linstow, 1904
and some species of Hysterolecitha Linton, 1910.
In this connection, a correction should be made in the description of Hysterolecitha
trilocalis King and Noble, 1961. No mention was made of a sinus sac and a figure of the
terminal ducts shows complete lack of such a Structure. Examination of the holotype and
three paratypes reveals scattered longitudinal muscles round the short hermaphroditic duct,
representing a weak, open sinus sac (Fig. I). A more distinct feature not mentioned in the
description of H. trilocalis is the presence of fine cuticular plications at the extreme anterior
end of the body. These are mostly dorsal and extend no further back than the middle of
the oral sucker (Fig. 2). The remainder of the body is smooth. Reexamination of several
species of Hysterolecitha in my collection reveals the same sort of plications in H. elongata Mantel',
1931 from Mugil cephalus at Beaufort, North Carolina. H. elongata also has a weakly developed
open type of sinus sac (not mentioned in its description). It is evidently the nearest related
species to H. trilocalis. All species in the genus should be examined for the easily overlooked
plications.
Sinus organ (a new term) : Several genera of hemiurids possess a muscular cylindrical
organ lying free ill the sinus sac and penetrated by a lumen, the hermaphroditic duct. It
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may project into the genital atrium. It is conspicuous in the genus Elytrophallus Manter,
1940, where it lies coiled in a thin-walled portion of the sinus sac (Fig. 3). ~fanter (1940)
referred to it as a "sinus tube." However, it is an organ lying within a sinus lUbe or sac, so
the term "sinus tube" is not appropriate. It is more than a simple hermaphroditic duct
especially since it is free and mobile and has a muscular wall. It is probably analogous but
not homologous with the cirrus.
Such an organ was well described but not clearly figured for the genus Erilepturus by
W~oolcock (1935). It also occurs in the genus Elytrophalloides Szidat, 1955. In these cases,
the genital atrium is more or less separated from it by a partial partition while the wall of
the atrium continues as the membrane of the sinus sac. This organ is less conspicuous but
present in Erilepturus platyceplwli (Yamaguti, 1934) Manter and Pritchard, 1960. The uterus,
immediately following an enlargement, enters the posterior end of the sinus organ alongside
the entrance of the male tube. The resulting hermaphroditic duct may contain only sperm
cells, only eggs in tandem (Fig. 4), or more rarely both. In some specimens eggs may be seen
along its entire length.
Restudy of these structures in several species of hemiurids leads to the opllllOn that
the so-called "cirrus" of Glomericirrus Yamaguti, 1937, is actually a sinus organ. Not only
is it coiled within a membranous sac but it may be projected into the "ductus hermaphro-
diticus" (probably the genital atrium). Thus, I consider the genus Glomericirrus to belong
in the subfamily Dinurinae of which Glomericirrinae Yamaguti, 1958 would be a synonym.
Glomericirrus septemlobus Teixeira de Freitas and Kahn, 1965 cannot belong in the genus
Glomericirrus for several reasons: it is smooth-bodied, has a tripartite seminal vesicle, and
an unexplained organ called the "extra-bursal seminal vesicle". This latter organ has the
location of a preacetabular pit. A paratype specimen of Glomericirrus septemlobus was kindly
loaned by Dr. Teixeira de Freitas. A typical sinus sac, about 150 by 70 microns, is present,
and a glandular pit with inconspicuous aperture (Fig. 5). Measurements including sucker
ratio and egg size agree with those of Lecitlwchi~iummicrostomum Chandler, 1935 known from
the same host (Trichiurus lepturus Linn.) in the Gulf ofMexico as well as from other hosts in
the tropical Atlantic and Pacific. I consider G. septemlobus a synonym of L. microstomum
Chandler, 1935.
rVlanter and Pritchard (1960) questioned the occurrence of a true cirrus sac in any
hemiurid. The above interpretation of the sinus organ supports these doubts. Yamaguti (1940)
and Margolis (1962) believed a true cirrus and cirrus sac occur in Lampritremll, Yamaguti 1940.
The genus Lampritrema Yamaguti, 1940 (family Lampritrematidae Sktjabinand Gushanskaya,
1955) does have a long, coiled cirrus resembling a sinus organ in appearance. Margolis
(1962) studied the terminal ducts in detail and confirmed that the metraterm joined the
cirrus sac at the base of the genital atrium. The long cirrus of Lampl'itrerna lying more or
less coiled in a thin-walled cavity, resembles the sinus organ of Erilepturus. Other similarities
of Larnpritrerna to hemiurids and to Erilepturus in particular suggest that the cirrus and cirrus
sac of Lampritrema are homologous with the sinus tube of hemiurids and not to the true cirrus
sac of other f~lmilies of trematodes.
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The samp structurc (sinus organ) is definitely present in the genus Dinurus Looss,
1907. Lo08s (1907 : 113-ll4) describes the terminal ducts of Dinurus correctly but refers to
the "cirrus sac" (0= sinus sac) and the "cirrus" protrusible into the genital atrium. He
mentions the space bctween the "outer surface of the enclosed ductus hermaphroditicus" and
the "cirrus sac". Some of his figures also show these structures. Restudy of several species
of Dinurus in my collection shows the sinus organ clearly (Fig. 6), but it is very small in
D. barbatus (Cohn, 1903).
A definite sinus organ occurs in EctenufUs Looss, 1907 (Figs. 7-8). The part of the organ
projecting into the atrium has been referred to as the "terminal muscular bulb of the
hermaphroditic duct" by Fischthal and Kuntz (1963). Fischtha1 a nd Kuntz (1963) diagram
almost identical conditions for their Dinurus gizae and for their Erilepturus africanus. The
validity of the latter species has already been questioned by Reid, Coil and Kuntz (1965) on
the basis of the short forebody and tripartite seminal vesicle. Examination of a paratype
of E. africanus shows evidence of cuticular plication lost before collection of the specimens.
Macerated or even fairly fresh specimens may slough off these plications. I conclude that
E. africanus is actually a species of Dinurus and a synonym of D. gizae Fischthal and Kuntz,
1963.
It seems evident that the genus Elytrophallusshould be included in the subfamily Dinu-
rinae, family Hemiuriclae, and that the family Elytrophallidae Skrjabin and Gushanskaja,
1954 is unjustified.
SUMMARY
A number of terms applied to structures of digenetic trematodes are defined. The
hermaphroditic sac of haploporids is distinguished from the sinus sac of hemiurids. The term
sinus organ is applied to a cirrus-like organ in the sinus sac of several genera of Dinurinae.
Glomericirrus septemlobus Teixeira de Freitas and Kohn, 1965 is a synonym of Lecithochi-
riuln microstomum Chandler, 1935.
Erilej)turus africanus Fischthal and Kuntz, 1963 is a synonym of Dinurus gi:;;ae Fischthal
and Kuntz, 1963.
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Abbreviations:
e =egg, hd=hermaphroditic duct, mgs=muscular genital sinus, pa=preacetabular pit, pg = prostatic
gland, so=sinus organ, ss=sinus sac, sv=seminal vesicle, tv=the "terminal vesicle" of Yamaguti, ut=uterus.
Fig. I. Terminal ducts of l!ysterolecitha trilocalis King & :'{oble, 1961 (holotype) to show the open
sinus Sac.
Fig. 2. Dorsal view of anterior end of H. trilocalis to show cuticular plications.
Fig. 3. A portion of the sinus organ and sinus sac of El.ytrophalll1s mexicanus, :Manter, 1940. Slightly
modified from Manter (1940).
Fig. 4. Terminal ducts of ErileptllTi/s platycephali (Yamaguti, 1934) showing genital atrium and sinus organ,
Eggs occur in the atrium and in the basal part of the sinus organ. Specimen collected from Pseudorhombus
dll!,liciocellus Regan in Queensland, Australia.
Fig. 5. Portion of the forebody of "Glomericirrus septemlobus'" Teixeira de Freitas & Kohn, 1965.
Fig. 6. Anterior end of Dinurlls longisinus, Looss, 1907 from Cor,yphaena hippurus Linn. showing the thick·
walled sinus organ.
Fig. 7. Terminal ducts of Edenurus lepidllS, Looss, 1907.
Fig. 8. Terminal ducts of EctcnllTUS virgula Linton, 1910.
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